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Abstract 
Shadow economy (SE) represents a complex phenomenon, which is having undoubtedly many negative sides and 
undesirable implications upon economy and society, but might also have some good effects, offering social self-protection 
and alternative solutions for unemployment, insufficient consumption and investment in the official economy, etc. Since 
the attempts to analyze SE based on only one indicator may be misleading, we developed a new synthetic index of SE that 
includes three relevant indicators: SE measured in euro per inhabitant, SE as percentage of GDP and  SE of each EU 
member state as percentage of the total EU-28 shadow economy. We analyse these three indicators, as well as the 
synthetic index of SE, for Romania, over 1999-2012. The synthetic index of shadow economy is further introduced into an 
econometric model in order to assess its impact on the Romania’s economic growth. We have tested the links between 
shadow economy and economic growth in Romania and found a cointegrating relationship, suggesting that SE is 
consistently related to the official economy and they display similar trends on the long-run. 
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1. Introduction 
Researchers usually agree upon the many negative aspects of shadow economy (SE), namely tax evasion, 
labour lacking social and health insurance, inefficient public administration and shortcomings in private 
sector, unfair competition, etc. Nevertheless, shadow economy might also have some good effects on the 
economy, offering social self-protection and alternative solutions for unemployment, insufficient consumption 
and investment in the official economy, etc. Potential positive sides of shadow economy are apparent when 
public administration is corrupt, when public money is misused and behaviour of decision makers is 
dishonest.  
The literature on shadow economy in Romania usually draws on individual indicators (Albu, 2007; 
Alexandru et al., 2009; Andrei, 2011; Manole, 2012). Attempts to analyze SE based on only one indicator 
may be misleading. For instance, Romania is on second place in EU-28 as regards SE relative to GDP, but is 
the last country in EU-28 from the perspective of SE per capita (Zaman and Goschin, 2013). As single 
indicators provide different (and even opposite) results, we developed a new synthetic index of SE that 
includes three relevant indicators: SE measured in euro per inhabitant, SE as percentage of GDP and SE of 
each EU member state as percentage of the total EU-28 shadow economy. We analyse these three indicators, 
as well as the synthetic index of SE, for Romania, over 1999-2012. In this context, we have tested the links 
between shadow economy and economic growth in Romania by introducing the synthetic index of shadow 
economy into an econometric model in order to assess its impact on the Romania’s economic growth. 
The reminder of the paper is organized as follows. Section 2 addresses some aspects regarding the pros 
side of shadow economy (SE). Section 3 introduces the synthetic index of SE. Section 4 specifies the 
econometric model, variables and data and discusses the results from estimating the model. Finally, Section 5 
concludes. 
2. Some cons and pros aspects of shadow economy 
The analysis of the pros side of shadow economy (SE) could be related to a series of opinions according to 
which its complex approach needs to take into consideration not exclusively the negative influence of this 
phenomenon, but also the positive ones, if there is the case. In this respect we should remind the case of great 
recession (international financial crisis triggered in the first decade of 21 century) which is supposed to be not 
only a negative phenomenon, but a factor which should be exploited in what could be its favourable 
progressive inputs. Einstein wasn’t the only one to point out that, in a way, the economic crisis could be 
considered a stimulating factor for investment, technological progress, new products and processes, the 
development of new labour market forces, so that in perspective there are reasons to be considered a 
potentially favourable phenomenon, besides its well-known unfavourable effects. 
Taking into consideration the both sides of the coin, we are in favour of the approach according to which 
decision-makers should pay attention to minimisation of negative effects  at the same time with maximisation 
of potentially positive consequents. As far as good sides of economic crisis are concerned, our research is 
mainly based on opinions and comments of a good part of specialists, as well as causality relationships 
between some macroeconomic indicators involved in the SE matrix. 
A large part of opinions are sustaining that SE, especially under the circumstances of a corrupted state, 
represents an important buffer and counterweight for solving problems such as high rate unemployment, 
complementary income for poor, future usage of black money in the official economy, local efficient use of 
public goods based on market principles for the case of goods used by a limited number of beneficiaries 
(private/public local beneficiaries) who are paying different and voluntary-based contributions (Lindahl 
strategy). On the contrary, sometimes a bad phenomenon could reflect some positive effects in the sense that 
for instance some result macro indicators such as GDP are directly related to the volume of some negative 
macro indicators, such as SE. According to our research, the higher GDP/cap the higher is the volume of SE 
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in absolute terms in developed countries as compared to less developed ones. Even in relative terms (per 
capita) this can be proved by the direct relationship between level of development of a certain country, 
reflected by GDP/cap, and the percentage share of SE in this individual country in the total volume of SE in a 
group of countries (for instance EU). 
3. A synthetic indicator of shadow economy 
The literature devoted to the analysis of the magnitude and implications of informal economy is mainly 
based on the share of shadow economy in GDP (e.g. Gatti and Honorati, 2008, Taymaz, 2009; Elgin, 2010; 
Andrei, 2011; Pisica et al, 2012). Aiming to capture different sides of SE into one encompassing statistical 
measure, we introduced a new synthetic index of SE (Zaman and Goschin, 2013) by combining three relative 
indicators: SE/capita (in euro per inhabitant), SE relative to GDP (%) and the SE of each country as a 
percentage share of the total volume of EU-28 total SE.  Taken individually, the three indicators tell different 
and even opposing stories. For instance, less developed countries, such as Romania, are considered more 
corrupt because of high ratio of SE to GDP, despite having low absolute SE per capita. Moreover, statistical 
data indicate that Romania’s SE accounted in average for only one percent of total EU28 shadow economy 
during 1999-2012 (Figure 1). 
 
 
Fig. 1. Countries’ shares in EU 28 shadow economy, 1999-2012 average 
Source: own calculations based on Eurostat database and Schneider and Kearney (2013). 
 
In order to enable the aggregation of the three heterogeneous data sets for this selected indicators, we 
applied firstly the min-max method for computing the normalized values of all variables and for each year,  
obtaining scores that range between 0 (best) and 1 (worst). The next step was the calculus of the synthetic 
index of shadow economy (SEI), as weighted average of these normalised scores. We used the following 
shares for the individual indicators: 25% for SE relative to GDP (in percent); 50% for absolute SE (in 
euro/capita); 25% for the share of SE of each member state in EU-28 (in percent).  
By ranking the countries with respect to our synthetic index, we found that old EU members have bigger 
shadow economies than the new ones. Italy is on the first place, followed at large distance by Germany, 
Sweden and Belgium, while the last positions are held by Slovakia, Czech Republic, Austria, Hungary and 
Romania (Zaman and Goschin, 2013).  
Calculations of our synthetic index reveal that Romania is not among the countries with very large 
magnitude of shadow economy as indicated by other research studies using only one indicator, usually the 
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ratio of shadow economy to GDP (e.g., Paulenco, 2012). From the SEI perspective, Romania has a relatively 
good medium position in EU, rather than a relatively bad one (Zaman and Goschin, 2013). This result is in 
sharp contradiction with some international classifications where Romania is regularly unfavourably 
positioned. 
Analyzing the shadow economy dynamics for Romania, from different perspectives, according to various 
indicators of SE (Table 1) we notice that the absolute volume of SE (in million euro) was on an upward trend, 
reaching a peak in 2008 (over 18.5 billion euro), but the trend reversed since 2008 and SE dropped, mainly as 
a result of prolonged recession. 
 
Table 1. Shadow economy indicators, Romania, 1999-2012 
 
Synthetic 
shadow economy 
index SEI 
SE per capita 
(euro) 
% SE 
in EU28 
% SE 
in GDP 
SE 
(million euro) 
1999 0.232 606.26 0.83 34.3 13615 
2000 0.237 623.31 0.85 34.4 13984 
2001 0.233 646.06 0.88 33.7 14477 
2002 0.236 693.84 0.92 33.5 15122 
2003 0.234 716.93 0.95 32.8 15582 
2004 0.232 760.94 1.01 32.0 16492 
2005 0.237 786.92 1.04 31.7 17016 
2006 0.233 823.61 1.08 30.7 17777 
2007 0.236 863.25 1.13 30.2 18592 
2008 0.236 903.53 1.18 29.4 19430 
2009 0.231 845.47 1.11 29.4 18152 
2010 0.235 848.65 1.11 29.8 18188 
2011 0.236 864.25 1.13 29.6 18456 
2012 0.235 857.03 1.11 29.1 18269 
Source: own calculations based on Eurostat database and Schneider and Kearney (2013). 
 
Shadow economy relative to GDP has been constantly but slowly declining over 1999-2012, while rising 
significantly in absolute terms (SE per capita and total SE) in the same period. As regards the shadow 
economy in Romania, as a percentage share of the total volume of EU-28 total SE, although it increased 
strongly, it is still very low, at about 1 percent. On the contrary, the scale of shadow economy, as measured by 
SEI, has been very stable in Romania during 1999-2012 (Table 1), as the opposing trends of individual 
indicators counterbalanced.  
The new index of shadow economy is further introduced into an econometric model in order to assess its 
impact on the Romania’s economic growth.  
4. Shadow economy and economic growth in Romania 
This paper aims at testing the link between shadow economy and economic growth in Romania. To 
achieve this goal, we are going to regress GDP (as dependent variable) against SEI, as well as SEI against 
GDP. The econometric models employed in the analysis are as follows: 
 
GDPt = β0 + β1t SEIt + β2t GDPt (-1) + εt ,         (1) 
GDPt = β0 + β1t SE_capt + β2t GDPt (-1) + εt ,         (2) 
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GDP_capt = β0 + β1t GDPt + β2t SE_capt (-1) + εt ,        (3) 
 
where (-1) indicates the one-year lag, t is the year and εt represents the error term. 
 The variables included in the models to be estimated are described in table 2. 
 
Table 2. The variables included in the models 
Variable 
name Description Data source 
SEI 
The synthetic index of SE, encompassing SE/capita (in euro 
per inhabitant), SE relative to GDP (%) and the SE of each 
country as a percentage share of the total volume of EU-28 
total SE 
own computations 
SE Total shadow economy in million euro Schneider and Kearney, 2013 
GDP Gross Domestic Product in million euro Eurostat online database, 2013 
GDP_cap GDP per capita (in euro per inhabitant) Eurostat online database, 2013 
SE_cap SE per capita (in euro per inhabitant) own computations 
 
The data covers the period 1999 to 2012 and comes from Eurostat online database, Schneider and Kearney, 
2013 and own computations. The results from estimating the models (1)-(3) indicated the significant impact 
of SE/capita upon both GDP and GDP/capita, while SEI seems to be insignificant (Table 3). The lagged 
values of GDP, and GDP/capita respectively, were included in the models in order to capture the inertia of the 
economic system and were highly significant in all models. 
 
Table 3. The results from the models 
Variable 
Dependent Variable:  
GDP 
Dependent Variable: 
GDP_cap 
model 1 model 2 model 3 
Coefficient Prob. Coefficient Prob. Coefficient Prob. 
SEI 428901.0 0.4358     
SE_cap   105.2979 0.0000 5.109395 0.0000 
GDP(-1) 0.907374 0.0000 0.241506 0.0035   
GDP_cap(-1)     0.347674 0.0007 
C -90687.77 0.4838 -20229.39 0.0001 -1419.613 0.0002 
Adjusted  
R-squared 0.924628 0.993862  0.991114  
 
Although the models seem to indicate a strong positive influence of shadow economy (namely SE/capita) 
on the economic growth in Romania over 1999-2012, we are aware of potential estimation problems 
associated with our time-series data. Consequently, we have performed the tests for detecting the likely non-
stationary variation of our data. Non-stationarity, commonly encountered in time-series data, adversely affects 
the estimation of our models and might invalidate the results†. The unit root tests (Augmented Dickey-Fuller, 
Perron, etc.) performed on all the variables indicated that SEI time series are stationary, while GDP, shadow 
economy (in million euro), shadow economy per capita and GDP per capita are second-order integrated. 
 
 
† indicating false relationships: the so-called 'spurious regression' problem  
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Consequently, we need to use second-order differentiated values of all variables except SEI. Unfortunately, 
OLS regressions on differenced data for our variables failed to provide significant results‡, therefore we are 
not reporting them.  
There might be however a significant relationship between two unit root variables if it is possible to find a 
stationary linear combination of these variables, i.e. if they are cointegrated.  Cointegration proves the 
existence of a long-term relationship. By performing the Johansen test we actually found a cointegrating 
relationship between GDP and SE (Appendix), therefore providing support to the statement that SE was 
linked to economic growth in Romania over 1999-2012. 
5. Conclusion 
Since the attempts to analyze SE based on only one indicator may be misleading, we developed a new 
synthetic index of SE that includes three relevant indicators: SE measured in euro per inhabitant, SE as 
percentage of GDP and  SE of each EU member state as percentage of the total EU-28 shadow economy. Our 
synthetic index calculations reveal that Romania is not among the countries with very large shadow economy 
magnitude, and is having low and stable shadow economy index values over 1999-2012. 
Although OLS regressions failed to provide significant influence of shadow economy on economic growth, 
we found a cointegrating relationship between GDP and SE, therefore providing empirical support to the 
hypothesis that SE was linked to the economic development in Romania over 1999-2012. 
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Appendix A.  Johansen cointegrating test 
 
 
Series: GDP SE      
Lags interval: 1 to 1    
 Selected (0.05 level*) Number of Cointegrating Relations by Model 
Data Trend: None None Linear Linear Quadratic 
Test Type No Intercept Intercept Intercept Intercept Intercept 
 No Trend No Trend No Trend Trend Trend 
Trace 2 0 0 0 0 
Max-Eig 0 0 0 0 0 
 *Critical values based on MacKinnon-Haug-Michelis (1999)  
      
 Information Criteria by Rank and Model 
Data Trend: None None Linear Linear Quadratic 
Rank or No Intercept Intercept Intercept Intercept Intercept 
No. of CEs No Trend No Trend No Trend Trend Trend 
 Log Likelihood by Rank (rows) and Model (columns) 
0 -190.4622 -190.4622 -188.1813 -188.1813 -184.0411 
1 -185.8528 -185.5888 -183.6208 -183.5206 -180.0372 
2 -183.5297 -181.3282 -181.3282 -179.7182 -179.7182 
 Akaike Information Criteria by Rank (rows) and Model (columns) 
0  32.41037  32.41037  32.36356  32.36356  32.00685 
1  32.30880  32.43146  32.27013  32.42010   32.00621 
2  32.58828  32.55469  32.55469  32.61971  32.61971 
 Schwarz Criteria by Rank (rows) and Model (columns) 
0  32.57201  32.57201  32.60601  32.60601  32.33012 
1  32.63207  32.79514  32.67422  32.86460  32.49111 
2  33.07319  33.12042  33.12042  33.26625  33.26625 
 
 
